(19)H*B#ttjt (J P) 



«2) ^ IS # ^ $g (A) 



#li¥8- 147988 

¥^8^(1996) 6 ^ 7 B 



(51) Intel.'' mwimn /fi*i«a#^ fi mm^mm 

G 1 1 C 16/06 
H 0 1 L 27/04 
21/822 

G 1 1 C 17/ 00 3 0 9 F 

H 0 1 L 27/ 04 U 

m^mome ol (^i2H) fti^M!tiS< 



(21) ffi»^ 

(22) ffiKg 



#H3p6 -283779 

¥^ 6 ^(1994) 11 g 17 B 



(71)ffiSA 000002185 

*«iiEia;iiiK4tfi./ii era 7#35^ 
(72mmm mm m±m 

*:^«iB;ilMI:firill6TB7#35^ V" 



(54) mm(om] mw^wmnmmmm 

(57) 

mm] «#iiiPS3 4Tki?x^ 3 1 ©s«»^m^i5i 

3. ^: U 7 1/^ 2 CDx-:$' £ ^ ^ U x-^jiM®:^ 




(2) 



-1479 



mmt^% 2 ©E^^a ±fB® 1 ©le^^attB 

jiB#rBl*#5^©i:, ±t3IS^«^t«»i©P«^t±tBiiiifi 

2i4«#::TC#^tttB«Sg„ 

5 ] ±tBfBS»/55#r7- 3'»Ctgfj- 

s= 

^^•fi L :/ a y ^ » tcs ^ n. ±tB»€m^»fP« 

#:fD'yi^»i-ff^3n5»*«l. 2. 3*fe[i4ta« 
[0 0 0 1] 

;S:?f^»SStt^^'J> fci:;^«7^-y>-aEEPROM;*S 
i:®iK»#^»^ftfB«SMtcMT^ t>©-^^S« 
[0 0 0 2] 

[«*©S«] «^l59fc»^ii*?SSSff3;ii{Cj; 
D. feS-^©I5Iic, «DML»$m©T^-5rt& 

EEPROMTES, x-^'»^»;tm©7D-5"^ >i'' 



[0 0 0 3] 01 5H, 77>y>'zLEEPROM©»# 
«X.«©7D-x^' >^^r-hcj5(c^«$nfcmi^©« 
^^ttS^-THTfeS. 0 1 5 }C:fe<.iT, ^Wi^S- 

fe<!:AfSi2 5° c-nnwmma. mm\m'^ 

a*^<^ffiT©L^V^ttlt]EEVth-WS«L/TVi5. S 
fc. 0*R1. R2, R3, R4fc^ffSTSi^tt«> U 
DjgL«tftxliIIS;0^*^tl^nNl, N2, N3. N4 
ia^©#ttT*D, Nl<N2<N3<N4't'a5.S. 
J<? [0 0 0 4] -|S«^£9'¥>^;i^5fc<y hXP^ hn> 
(CHE) FN (Fowler Nordheim) m^^V 

^y>'3.EEPROM©»-&, #^52^«)^««-r7D-x 

3^«ffi-r©b^V^fi«£EV t h^mrU ^^tCioT 

[0 0 0 5] ■?-©#ttK> 01 5ti^1-j;5fc, l^a© 

20 <. Rl, R2, R3, R4fcMJiS-r^#ttfc:feViT, 
^S— ;^M©L^V^«ltffiV t h-W©fiTAV t h- 
W**DS©fcie:>g75:^Wt 1, t2, t3, t4tt, 
t l>t 2>t 3>t 4T*§. 01 5(C^-rJ;57S^ 
Djiib«^»^«©«#ffi»#tt$4. 77-y->r.EEP 
ROM©ft«'|4±#m{caST*D, tfefes :fe©*50# 

^ft^^ 1 0 ^M«iE-r s m^-wm^^-o &0 

[0 0 0 6] 

[^0J§*WSibj;5fr-5MM] tr:^)!)^, 7^^1/3. 
E E p R OM© Wb, mz h >^JkK'ftll©««^bfc 

)^©*^fl:fcJ;5'J-i'««©5!^S*fciD, 015!C 

<rt*t»e.nT:feD, 79->->iEEPROM 
©m^e<Sj##ttS. *3©*3©«^m^^l 0^^P^(Ct>fc 
D«IEbTt^<;iiK, Silfc7SoT^K'b©i:^S$ 

[0 0 0 7] immi.. m'^^^m\zm)-xft^nTz.% 

»tt©sfbsg§±T^. ■««tt©;^cii!^c[Ri±s0ns¥ 
«^^»^ttfB1S««sa«t-§ iicafeSo 

[0 0 0 8] 

iz. :^^m\t. ^=e^)±MzMvxm^mizm^&^m 
^^nozt\z^r). -3S©iHifc. mmvm^mpio 
T#Sifi«#?F»%tt«B«S«TaboT> «m©»^» 

jt«L, it^mmz!^]:x>>-^u-t}uzMhnm<Dm^ 
50 m^.-^no')yvv=y3uM^-^-m-^. 



[0 0 0 9j ±fa'j7i/-yv'3Lisif|}j, a^®» .a. 

^mt^^r^. [0 0 17] 

[0 0 10] *^Bj«. ^^u-ir;ncMUTm^ [«ji«] sitt. ^mmiz^t^z^mi^^m^mm 

BtTS^S^MBtr^iSJt^U Jt^iSmtr^SDT^^U [0 0 18] S 1 *5cfctX02 t^SV^T, WLm- 1. W 

±MzML^mom^m^in3^JyVy'y3.m^^^ Lm> WLm+lHy-m BLn-1, BLn. B 

fSo L n + 1 \t\i'y hm. sRummv-xm. urm- 

[0 0 11] ^m^yU^^/i^D-mmt. l, n-l, MTm-l. n. MTm-1, n+1, M 

mXmm^mmr^mi(Dm»^mt. Tm. n-l. MTm. n. MTm, n+1, MTm+ 

mm>&mmt^m2(Dfim^&t. ±m^l(Omi^m l. n-l, MTm+l, n, MTm+l, n+lS^ 

izmm-^nTc^mmtm^mmzm-:3<^^xm^mmum ^^)±)i^^n^nmVT\^^^. 

mm^n^^mt. ±mm2mim^mommmmt)^B [o o 1 9] mi(Dm^^^^miz:^^^T\t, mm-^m/v 

mmf^h-k^m>. jt^^ftKjsuT^^^u-fejKc^ swr^y-HiiwLmti 2v, si^t^HyMiB 

LS«®»^m^Sff5itlJ#gi:^:frSo LntCTV&ML. ^0«®'7- H«WLm- 1, W 

[0 0 12] imma^mmmwmm^m. Lm+i. Hyh«BLn-i, BLn + i*5ckiK« 

iimmmifi^V-YmM^^WiZWd^Xi-. ± y-x^SRLicaov^^ftiT-s. -^-WiBII, 

*»H^©¥^#^»^tttB«g«ra, ±iaiBiiaBa^ k5'hD> (che) icJ;t3. yn-^^y^^-v^ 

[0 0 13] [0 0 2 0] ig2o«*wc*5V^T[S, ±>^^u-fe;v- 

»^®}CtB«^nfca^®»^m^»#»Jfc»-^'ViT. ^ Lm- 1 , WLm. WLm+ 1 0 V, ^TcDt*-;; Ml 

n^o -^-LT. jtS^^Sfc^V^T, ^ICMIiFF^iSe, RLfcl 2 VSepttIf 5o -^-CDSe:*, 7n-T--^'>^a^ 

U 86^^ S n& ^ t U •fe;!'©^^®^^^^^ t © Jt - h * F N h U > i^fc <fc D V 5 ?i 

«*tfft)n, ^CDM*fc<i;DU7^-;;v-3.I&fl5;0Sfft>n ^a;/5^nT, L^Vi««EV t h« 1 V~2 VSKicS 

[0 0 14] ^fc. :^%m(o^mw^mm'm!mmz [o o 2 n 03 (a) , (b) «. Hi*=ktX02fc 

•5, ^\mm^mzwm-^ntcMmm^WkKmmz-& 40 WkTmn^^mm'^^rcisboumm^. y^u7w«^ 

cyv^T^^u-bjv©®*mit«»©ws#&n. ®2® i*i0-gffc»wc2aii0*#:M*^-r0T^«, 

fBg^^^tta»$nS:«S©«^m;lWF^JicS-::JViT, [0 0 2 2] 133 (a) \t. ^'tn7V-iWm\ZWin 

•mm^tz.}mMm\zm^(om^^pL^(om)mmm ^titc^mm^. >t^u TP-i-woam© i v- fm\z 

't)v<Dm^mmunnmt(D)m.ifint>fi. ^©^*fc wl i-wLNna^y-m, BLi-BLMa 

<tDU:7]/>y->a.«if^/5^fTfen5o H>;^^^, WL n aS^"?- HSl^fc^tte-tlfcia^gg 

[0 0 15] *^g|©N4##:7f;»?§ttfa«Sgfc ©fcJ6©17-F^TfeS. Sfc, Otta»><^UiL 

u-Ym.-^^^nomm'&^i^mz^i.t^z.tti^-Tsi so [0023] 133 (b) ta®gK75J> ^^vru-nz 
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0 3 (b) !C*l^T, WLl~WLN(i 
a^f7-H«. BL l~BLMat:'<y h«« WLcliS 

[0 0 2 4] ^c:fe. 03 (a) iSiOTS (b) >^ 
^ U T l/^ ««[^tCt3«iSS&mtS«^0 2 a«® Aft: 

[0 0 2 5] H4a. fciA«03 (a) :feJ;tXa3 

(b) (D:^^n7v-(wm\tmn^nfzM»m\z. m 

t^m^O. x-<S'«B*i^t-HT?*So 04 (a) 
1 9 9 4^7j5 2 6B15^3 64)-5 

^ti-3 3tf-yhcr)/^u-fe;i/Sie:^Mfrs. 
[0 0 2 6] 04 (b) \t. ^nm^mxm^^umrr 

A-ifil 0 0 0 0[ilSTff'5Ci*?T#^79>yv3-EE 
PROM©i»^> 1 4b'">' h©;^^^U-feJl^*i^:-Sfr 

[0 0 2 7] 05», *^BJ©79i;'>rL><^:UTl/'f 

feints, siSffl«i^«^iC)ifflsn«m?ifiii6STS 

5, 0 5!Z*V:>T> Wt^m^^mm^n^y ^-^ml^. Z. 
^ <y j< ^ U 2 \Zti L- TSS*^ jia-Sff P U -y 

viidft^sMwrsTts?)©'; ^kyj/aHWiaiSs 

LTl-iSo *fc> 4«->XxA©WFf!l*»3''l'-7, 5 

i7 1 (cf!ioa?^£fT5S:se>©3''rvMiiiiiK&^n^n 
cn6^-i'v4*5<fci;^''i'Taflisi?&5««RfKi 

[0 0 2 8] 05©«iC*ViTtt, ^-l'V4^Sab^— ^ 

©^^jsfn^-rsftK, 3''r-7 4©m*«^s isw 

v-iMfllI5IiS3S»f^$*S. VyUyi^n-m 
3 S 3 IC J; "3 7 ^ -y v-a. ^ ^ U 7 W 2 $ 

[0 0 2 9] 0 6tt, 050yn-yi'0fc*3ViT, U7 
k-y->iM«)[HlSS3 Stf'tarf 5J; Dff«l:^[HlSS0!c:fe 

tts, »i©*»j$^T0TS5, mi(Dmmm\t. 

^m±lHliCi:««©«^m^lSf*j0M*©»^©M&^ 

■r0T*5o 



(4) #1¥8-1 47 9 8 8 
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[0 0 3 0] 0 6iC*5V5T, 3 1 

iBifrsfc8e)©i/vx^, 3 2\m^<Dm^mxmm^ 
wm-^tz.txiiV'jTsi'. 3 3«->xxA»#fi&fats-r 

ht^^OVVT.^. 3 4}S^«»^ft^|lIiC©1fffilC» 
■^^;<^U-ir;i/©S#«#{!S»l^^1^«»-r^&*©« 
3 5 «^i^Xi5' 3 2 ©«m©»^»^^*j*3i 
UV'JTs^ 3 3 ©i^XxABta0lf«fc»:^t««0« 

€m^m0«5§iSfrBis«?©-r-5.fc5e)©s»ifii?s. 3 e « 

^©IS^«^^f#^ieFfiB&t3«1-5fcs6©I/>^X3', 3 7 

l/vX^3 7©m©«#M^«©iftiiiitffi©««^Jt 
«-r 5 r t i D U 7 V <y v-a-lfr^Sff 5 ^^-^ E 3 
*fiJ»fT5fcs?)©it«IiI8S, 3 9«U7k-y'>3.S6« 
7 9 >y / 1 U 7 U-l" 2 ©t'-^' S-PtJia^*-!) 

[0 0 3 1] 0 6 ©«K*5liT{i, 05©^'fYMWEiI 
8S5<fcD»^S2 ISSltVi^X^S 3fc->X7^AP#^J 
!^tH«L, »^S2 2SStt77-y5^3.><^U7l/^2 

a? wim^ommmiztm-^tiTcmm^m^mL. ^mm^ 
»^i5iic©if«&i/i^x^3 uc, «a©»#m^B#^j 

©««&^>7X3'3 2fcfHtt-r«. ^t^T, «»I1I?&3 
4 ai/i^X^' 3 1 ©:S«»tM^[iII^©«S:feJ;aJfei: 
A 0* R o M (ct3«$ nx S K#«?tffi«Flt 
Wx-:;^;w©«^fc*':?^^ ^ 'J ■fe;v©i®#«###i^ 

W^^m.hVP7.9 3 6 iCfBtlU SSHIg&S 5 fiki^ 
X^ 3 2 ©«m0»^m^l^»J;CXU>?X^' 3 3 ©-> 
XxAi^SUcWSttS-^SM^wtf^M^^roSSi^ra 
S«#Ll/i^Xi5' 3 7 (Cffitl-rSo 
50 [0 0 3 2] ^V>T> tt;«jllSS3 8ai/>'X^3 6©^ 
#«W«»I^PBl*5<fcC;^i?X^ 3 7 ©fi«©S#il^^ 
0«SI«P.S©««®a:«-rS C tfcJ; t) U 7 1/<y 

U 7k<y~>a.-r-5^^t?*S tW»fLfc»-&!c». *r 
ft^S3 liCj;D795/->a.>^^:U7W2©x-i5'<& 
;><tU5^-^3ljg^«3 9tC-H#M$i±5, ^V^T, 
7 9 y ^ 'J 7 k-f 2 ©t'-^' ©-jS«*&fT 
V\ ^^(C«#S 3 2!c<fcf3. ;<^'Jx-^'3iiS««3 9 
{C-Nf3i»$-B:T*5Vifc79>y v'i:;^^ 'J 7 W 2 ©t' 

t»T, »^S33fcj;D, V>?X^ 3 1 fcfBttbTa&S 
S«»#m^lHl*©x-^ S-l" >i"J >C> h bT7 5 >y 

^>a. ^ ^ u 7 1/^ 2 i^fc^tt ^tifc hf)^^-<mmmz 

«^E*SfTVi> '^^S3 4KJ;D, kv'X^'SSfCta 
« L T * S v-X X &«S©«#»^f^*J i: LT 7 
9 «y v-a ^ ^ U 7 W 2 1*1 Ic^ft StlfeL^S^^'^^IBii 

[0 0 3 3] 0 7tt. 06tC*tt5«*lHlil3 4;?»t, ^ 

5i) *S*f-rSi:#©-#iJS^f 0Ta&5, 07fci5V^T. 
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[0 0 3 4] H 7 CD«3i!r:fetiTtt, WMM^^XmW 
Nl, N2, N3, • • •, Hnt.nXt^\Zb.^n. 
V\ fS#«#^»B#M!S^^n^nT 1 , T2, T3, • 

So 

[0 0 3 5] igsttv S6C0|ir8StC*ttSU7l-'y->a. 

Tic, «fai®iffiHJ5i:a«-rs«^)-fess75t, ^©^d- 

fc^-Tcfc^fc, STv-Xy^Ai^^JSK^ii* (SF 
1) , 7 9-;v-a.;<^U7W2F^lCtBg§nfc:ll«« 

(SF2, SF3) 0 ^fti'^T, ^\z.^^^xv 

^^U-fe;i^©l®ll«lt«mfflS«»b (SF4) , IS 
ffIaI?S3 5 \Zii,\^^XV-JX^ 3 3 (c8BttSnfc->X5"A 
m\hVi?7.i' 3 2 fc«#Snfcg«©»^mA.I^S(l® 
MtcJ;D««CD»€«^m®«»f^MSjK#-rs (S 
F5) . 

[0 0 3 6] S^ViT> i;hKlHlS&3 8 t*V:>T, VPT.i' 
3 6 C*^iW^fnfc®#«?t«»I^If :i3j;i;k>?Xi$' 3 7 

■r S i !c J: D U 7 P >y ->a.tt#SfT 5 -i^;?)^ 5 55^ S 
flir-rs (SF6) , febU7V>yv3.-rS'<#T*S 
tflJ®fLfe»-grt», S-r7^-y->i^^UTW2© 
x-iS'*^^'Jx-3'M««3 91C-il#«S-a:S 
(SF7) o l^l^^T, 7 5 ^y^^ a. ;< ^ 'J7 W 2p«3®x 
-iJ'O-St^S^ffV^ (SF8) , WiZ^=^^)'T-d>m 
^ffil^3 9 fc-^ii®Sii:T*V5fc79-y->3.^^:UT 
I/^2©x-3'®^»^5i^*.£ff3 (SF9) . 

X. *a«#mA[afc0x-^s+ 1 &nt-r >i"j ^ > 

M.TB»^ji^SffV^ (SFIO) , vXt^A^MS 

m^oim^mxmnthxmm^'^Ti-m^ (sfi 
1) . 

[0 0 3 7] m'd\t. m?><D-:fUyf;m\Z^^^X. U7 
1/ ->iMflllHli8& 3 §tf 'LNi-r 5 i D PSH^SIflllJSlgltCcfe 

m^^xn'Wm(o^^om-^7h\^x\^^. 
[0 0 3 8] ig9fc*<.iT, z 2\tmtom^mxnn 

■^mm:t^ttt)(DV'J7.9. 3 3K->7.5"AWptJSffitt 
-rSfcfeWkv'X^, 3 5«kJ^Xi5'3 2®ft^O#^ 
«^I^^J:fea;C;u>?X3' 3 3CDvX7^A^S!l(0ff«fc« 



(5) #M¥8-1 47 9 8 8 
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^i^A^ffl«jfiB#w&E«"r?)fei!e)©^vx^> 3 8fi 

V'JT.^ 3 6 a®K#«?^#»»rafeJ;rXl/>'Xi5' 3 7 

86©JtiB^lHlS&, 3 9aU7l/-y->3.|f|f^f^t75<i'->i 

[0 0 3 9] S9©^C*liTtt, ia5©^-1'vMfflIIlI 
J(? gS5J;f3«-^S2 lSSltl'i^X;5'3 3fcvX5^A^*l 
*S2»U 2 2Sglt79>y->a.>(^U7W2 

««rt®fBS3!cia#$n&«»©»g»^i^^ij©«« 

1/S^-X^3 2fciH1t1--5. MV^T, S#0 
?S3 5 a, l-i'X^' 3 2 ©§«©»^M^l^»<fcrXW 
3 3 ©v-XxA^SiJ©* «fc»'^^m©«#«l 
^^®MII*MS?S#L, V'JT.^ 3 7 Ce«TS. 
[0 0 4 0] m^-^X. JtieiI?S3 8tt. l/>?X^3 6a 

©^^m^ffi^^pfl^jctxw-yx:? 3 7 ®«m©»^m 

;^^©MWfK©««!£H:«TS ;i t (cJ; D U x -7 -> 

8 }Ottj 7 1/ ^/ ->n.-r5-<€T^5 tfW 
*-r#^S 3 UC±DX9>;/'>a.^^U7W2©x- 
^'S^^Ux-3'«««3 OK-^JijiSiirS, 
T. Xv7>'a.^^U7W 2|^©x-^©-fi|?«** 
frK ^^tCff^S 3 2CiD, ^^•Jx-:5'3iiSfi«3 
9 tC-^jiai S 1f T*5 7 9 ^/ -> 3. ^ ^ U 7 Ix-f 2 © 
x-^' S 7 9 >y v-3. ;< t U 7 1/^ 2 tc W^ji^-r 5,, 
SV:>T, #^S3 4(C4;»3, 1/vX^ 3 3 iClBtebTab 
S i'X-r ANfS!|S«f^©»^^A.Bt*Ji: UT7 9 -y ->a. 

^ ;<^U7i/-i' 3l^^cig^t&nfcL:*^?)'^#fHfiigB^c•# 
)i^f. 

[0 0 4 1] 01 0«, 09©iagS(C*5ttSU7kry>' 

3.WW©ii#*BSHJf 5fe*©7n-5"^-h-eS5. 

H9oij7V'>y->3.««i&ma, m%\zm-m&nm% 

©'J7k-y'>:i»J»ISf^©5%©, X7^>y7'SF2, S 
F 4:feJ;t;XT-y :/S F 1 0 ©»fp35tfftpn:^Vife©i 

(SFI) , 7 9 5'>'a.;>^^U7W2rtiCtB»^n& 
»^©«€«;l^SiJ^M^^atr (SF3) „ av^T, j» 
40 3 5 tcfeV^T, VV^Ts^ 3 3 fcf31i:Sn&~>XT- 

A^tlt k vX^ 3 2 fctB»$nfc*^©«^ftx.S#a 
©««fci D«^©»^m^^©«iil^MSIK»-r5 
(SF5) o m\,^X. Jtt!^lHii8&3 8{r*5ViT, l/>'Xr5' 

3 6 atKttsnTiiS^I^««»a$Wfe<i:t)^^>^x 
3 7 }cEft3n&««©»^m^^©Jg3lf^K©«« 
^ Jt«t-5 H t (C J; D U 7 V ^y ->3.»f^S;fT 5 i: 
^/S^^rfiMtS (SF6) « t)LU7^>ye^3.-r§^^ 
T^^.tW»fLfe«-g-trtt, 77■y->a.;<^U7^- 
i' 2©x-^&;<tUx-^ji>8ffi«3 9(C-^Jij^$ 
5^? US (SF7) o Ml:>T, 77>y '>3.;><^ U7 W 2(^ 
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cDx-ir®-g?B*sm^ (SF8) , mz:f.=t^)^- 

'JTW2©'r-^C0B«^ji^).§ff3 (SF9) o ^ 

ji^*fT5 (SF 1 1) c 

[0 0 4 2] 0 1 1 *^BJfc«5^^#:^»^ttl3 
e^ft ft#S5i'aCHE»^ii^/FN?SS^79>;; 
E E P R OM*t.7- cS'»fc»^m^Ijf^S 

fe;^V:>o 011 {C*5V^T, WLm- 1 , WLm> WLm 
H-l^y-F^, BLn-1. BLn. BLn + lfib' 
yVU. SRL(S^^av-X^^ MTm-1, n-1. 
MTm-1, MTm- 1, n+1, MTm, n- 
1, MTm, n, MTm, n+1, MTm+1, n- 
1, MTm+1, n, MTm+1, n + 1 t U 

[0 0 4 3] mi 1 ®MSWfc:feV^Ttt, 
m{ca/a:5;^^'J-fe;i/©?BSSfT5«-g-T$D, il*?-r 
S7-F»WLm(C- 1 OV. ^®li©#a#?'7- H« 
WLm-1, WLm+lfcOV, ^T©lf^? hISB L n 
-1, BLn, BLn + lS:7n-T-^>if!K^iCAM 
77.LT> *ay-X«SRL{C5 VSrSttUfS. ^•© 

a#?'7-F«WLmtca;^j:S;;<^U-fe;l'MTm, 
n-1, MTm, n. MTm, n + 1 fc*5ViT©^S^, 7 
n-x^ >i^y-h>f©m^:*^FNh>^'J>i^fcJ;D 
y-X«;0> e?l^ft;^mT, L^t^emffiV t h a l V 

[0 0 4 4] 01 2(1, 01 Kjy^-Ymti'^mzm 

§-m^»lfts&fT579^yi^a.EEPROM[C*V:>T, ^ 
«»^»x.lH!»*3<i;r>m©«#^^^a*&fig'^© 

«^m^i^a*ta®-rsfc5e)©fB®gE*> ^^urw 

^«l*!©-e?t^ltfc*#:M€S^T0t?feS. H 1 2 fc 
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